(bottom row, centre image) together with a standard melanin spectrum, a spectrum from sediments adjacent to the fish fossil, and a spectrum from the tape substrate. Note close spectrum agreement between melanin and the red and green areas, between the sediment and blue area, and, finally, between the tape and purple area. The total area spectrum shows strong contributions from melaninspecific ions, indicating that a significant part of the analysed area contains this molecule. Table 1 at m/z > 48) was 6.6 and 4.5 times smaller for the melanin spectrum when compared to those for chlorophyll a and hemin chloride, respectively. Apart from most vertebral centra (which are preserved as negative moulds), the skeleton is solid. Moreover, the specimen is well preserved and largely articulated, although some vertebrae and cranial elements have been displaced during the process of decay. A pale, phosphatic (determined via energy-dispersive X-ray microanalysis) halo, loosely defining the original body outline, surrounds large parts of the postcrania. Overall length of the specimen is about 36 mm, whereas the brownish eye pigmentation measures approximately 3 mm in diameter.
Material examined. In addition to FUM-N-2050, the following substances and structures were examined in this study:
•Synthetic melanin (Fisher Scientific GTF AB).
•Natural melanin from the cephalopod Sepia officinalis (Sigma-Aldrich Sweden AB).
•Isolated retinal melanosomes from the cichlid fish Haplochromis obliquidens purified as previously described 2 .
•An eye of a juvenile three-spined stickleback fish (Gasterosteus aculeatus) prepared as previously described 42 .
•Hemin chloride (MP Biomedicals, LLC).
•Chlorophyll a from Anacytis nidulans (Sigma Aldrich, C6144).
•Microbial mat reference samples. These were obtained from (i) a methane seep on the NW Black Sea shelf (one sample) 38 , and (ii) from rock surfaces in the Tunnel of Äspö (Äspö Hard Rock Laboratory, SE Sweden; two samples from sites located at 2200 and 3440 m from the tunnel entrance, respectively). The Black Sea sample is largely comprised of methanotrophic archaea, whereas the Äspö mats represent phototrophic systems with abundant cyanobacteria. The microbial mats were analyzed as cryosections, as previously described 38 .
